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Abstract 
Operative Dentistry is a branch of dentistry involving the art and science of diagnosis, treatment and prognosis of defects of 
teeth. In the two-year Operative Dentistry Course at the Faculty of Dentistry UKM, the students are required to complete a 
minimum number of clinical treatment using direct restorative materials. The clinical assessment comprises of qualitative and 
quantitative assessment of the restoration completed by the students until the end of the course.  A point-based system was 
implemented whereby treatment codes were generated for a range of dental treatment that can be carried out during Operative 
Dentistry clinical session.  The system was proven satisfactory and it also improves on the students’ assessment process. 
Keywords: assessment;operative dentistry;quantitative; 
1. Introduction 
Dentistry is a profession that requires a broad understanding in basic health sciences, oral sciences and its clinical 
application in treating dental patients (ElBadrawy & Korayem, 2007). Thus it is important to set an assessment and 
evaluation method that incorporate both the theory and practical assessment of students knowledge. Assessment 
represents a critical component of successful education in the skills, knowledge and professional values that define 
competent practice in dentistry. Clinical assessment based on minimum level of clinical activity is required of the 
students to ensure that they are competent upon their graduation. An effective assessment procedure should provide 
a reliable, valid and practicable assessment of knowledge, understanding and its application, clinical competencies, 
problem solving performance and professional attributes. The assessment should provide some means of feedback to 
the students on their performance so that they can improve themselves and able to learn from their experience.  
Within the teaching of Operative Dentistry, a number of assessment methods have been described in order to 
address students’ competence. Traditional methods include direct observation of student’s clinical performance, 
clinical oral assessment, clinical competency examination, procedural requirements and theoretical assessment such 
as short answer questions and essay. Even though these traditional methods are still being practiced today, additional 
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assessment methods have been incorporated to supplement it such as objective structured clinical assessment 
(OSCE), portfolios, problem-based assessment and self-assessed questions (Manogue et al. 2002, O’Sullivan et al. 
2007). Nevertheless, the evaluation of clinical competency in Operative Dentistry still relies upon the assessment of 
directly observed clinical procedures carried out under supervision (Yip et al. 2001, Collado et al. 2004, O’ Sullivan 
et al. 2007). Many research have been conducted to evaluate the importance of assessment of clinical competence 
and their results have suggested that it is essential to assess the students’ clinical performance in order to certify 
their competence, to provide immediate feedback to the students and to maintain the quality in health care delivery 
to the patients (Hunter et al. 1975, Yip et al. 2001, Collado et al. 2004, Youngson et al. 2007).  
1.1. The Operative Dentistry Course 
The course evaluation for Operative Dentistry course at Faculty of Dentistry UKM is divided into two 
components i.e. assessment of knowledge and assessment of skills. The assessments of the clinical procedure 
comprised of two parts i.e. assessment of quality of work carried out and assessment of the student’s patient 
management skills such as infection control procedure, professionalism and patient’s pain management. A grade is 
given for each stage of the operative treatment procedure ranging from poor to excellent.  
The clinical assessment for Operative Dentistry Course at the Faculty of Dentistry UKM was initially based on 
quantity of restoration completed only as the students were required to complete certain number of specified 
procedures by the end of the two-year course.  
During the curriculum review in 2005, major changes to the clinical operative assessment have been made 
whereby the existing clinical procedural requirement was replaced by a point system and the qualitative assessment 
was included as part of the continuous assessment.  With this system, each operative procedure was assigned to 
specific code that also indicates its point (Table 1). The students are required to accumulate a minimum of 200 
points during the two-year course in order to pass the course and they also have to complete specific procedures 
such as completion of at least 10 points of Class II amalgam restoration and 20 points of Class II composite resin 
restoration.  
It is essential to set a specific requirement totals for the undergraduate students as they provide an indication of 
the extent of an individual students practical experience. Several studies have been undertaken to describe the effect 
of removing the minimum requirement on students’ productivity (Evangelidis-Sakellson 1999, Holmes et al. 2000) 
and competence (Dodge et al. 1993, Stacey et al. 1998). These studies have suggested that even though the students 
were able to have better time management and were capable to complete the full treatment plans, the amount of 
clinical work done were less than the minimum requirement groups. Thus this may have an impact on their clinical 
competency as the amount of work done was less than the minimum requirement groups. Clinical requirement is 
essential as to provide the students with a target at the end of their course hence to encourage them to carry out 
different clinical procedures and to provide an indication of an individual student’s practical experience. The current 
requirements also look into the student’s clinical performance and the quality of their treatment as well as their 
professionalism.  
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Table 1.   Clinical Operative Dentistry procedure codes and points B 
 
 B – Dept Code     1st no.– treatment category   2nd no. – surface/treatment/procedure   X – specific treatment 
 
AMALGAM (1) 
 
 
RESIN (2) 
 
 
ENDODONTIC (3) 
 
 
OTHERS (4) 
 
 
PAEDS (5) 
 
B11x 
1 surface  
1.Cl I 
2.O,B 
Pit/PRR 
3.Cl V 
4.Cl VI 
5.Cl II 
(direct  
   access) 
 
 
 
2 
1 
2 
1 
2 
B21s 
Fissure Sealant 
 
1 
B3Tx 
Endodontic 
treatment 
 
1.Anterior 
 
I. 2.Premola
r 
   a.1 canal 
   b. 2+ canal 
 
3.Molar 
 
 
 
 
3 
 
 
3 
5 
 
1
0 
B4x 
1.Temporary  
    restoration 
 
 
2 
B5Rx 
Restoration 
1.CR Strip  
     crown  
2. SSC 
 
 
2 
 
2 Anterior (B2A) 
 
2.Desensitize 
 
 
1 
 
B2A1x 
1 surface 
1.Palatal pit 
2.Cl V 
3.Incisal repair 
   (chipped enamel) 
 
 
2 
2 
2 
B5Enx 
Pulp Tx 
1.Vital   
   pulpotomy 
2.Non-vital  
   pulpectomy  
  -incomplete 3.Non-
vital  
   pulpectomy   
   -complete 
4.Cvek’s  
   pulpotomy 
5.   Apexification 
 
 
2 
 
1 
 
 
2 
 
 
2 
 
 
2 
B12 (2 
surface) 
 
Class II 
 
 
3 
 
3.Microabrasn 
 
2 
 
4.External   
   bleaching per   
   arch 
 
4 
 
 B2A2 (2 surface) 
 
Cl III 
 
 
2 
B3Bx 
Bonus 
 
1.Vital pulp  
    therapy (IPC  
   / Cvek’s  
   pulpotomy) 
 
2.Cracked  
    tooth  
   investigation 
 
3.Retreatment -   
   GP removal 
 
4.Emergency  
    procedures 
 
5.Placement of  
   ortho band 
 
6.Tooth build- 
    up 
 
 
7.Internal  
   Bleaching 
 
 
8.Mgt tooth  
    with open  
    apices 
 
 
 
1 
 
 
 
 
1 
 
 
 
1 
 
 
1 
 
 
1 
 
 
1 
 
 
 
 
1 
 
 
 
1 
B13 (3 
surface) 
 
Cl II  
 
 
 
4 
 
 
5.Tx planning –  
   completed &  
   signed 
 
 
4 
B2A4 
 
Cl IV 
 
 
5 B14 (4 
surface) 
 
Cl II, 4+ surf 
 
 
5 
 
6.Completion  
    of cons case 
 
 
2 
 
 
B5Ex 
Extraction 
1.Simple,  
   mobile 
2.Moderate,    
   x assist 
3.Moderate,  
   ¥ assist 
4.Firm, x    
   assist 
5.Firm, ¥ 
   assist 
 
 
0.5 
 
1 
 
0.5 
 
2 
 
0.5 
B2Ax (Others) 
 
CR build-up 
(diastema 
closure/veneer) 
 
 
3 
B1Cx 
Core 
1.1 surface  
2.2 surface  
3.3 surface 
4.4+ surface  
 
 
 
1 
3 
4 
5 
 
 
7.Referral letter  
   to other dept 
 
1 
 
8. Oper tx. review 
 
2 
B1Px 
Pin 
Per retention 
pin  
 
(x = # of pin) 
 
 
 
 
1 
 
 
 
 
 
 
Posterior (B2P)  
9.GIC - Abrasion 
 
2 
B2P1x (1 surface) 
1. Cl I  
2.O,B Pit/PRR  
3.Cl V 
4.Cl VI 
5.Cl II (direct   
    access) 
 
2 
1 
2 
1 
2 
B5Ix 
Interceptive 
Orthodontic 
1. R. appliance 
2. Space maintainer 
 
 
2 
 
2 
 
10.GIC caries 
    (sandwich) 
 
3 
B2P2 (2 surface) 
 
Cl II 
 
 
3 
 
11. Rubber dam 
isolation 
 
 
 
1 
 
 
B5Px 
Prosthodontic 
1.Denture 
2.Adhesive  
   bridge 
3.Fixed  
   Bridge 
 
 
2 
2 
 
3 
B2P3 (3 surface) 
 
Cl II  
 
 
4 
B2P4 (4 surface) 
Cl II 4+ surfaces 
 
5 
 
B2Cx 
Core:   
see amalgam  
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2. Methodology 
During the 2005 curriculum review, a point-based system, whereby each treatment were given a specific code
and points, was developed by the Course Coordinator and it was validated and agreed by the lecturers in the
Department of Operative Dentistry during a department meeting. The Clinical Dental Terminology Codes (CDT)
published by the American Dental Association was used as the reference for the construction of the treatment
procedures, codes and points for this course. This system includes the operative dentistry, endodontic and paediatric
dental treatment (Table 1). Several factors were taken into consideration before reaching to the final format of the
treatment codes which were:  i) it should be a comprehensive treatment codes whereby it covers all the treatment
that can be rendered by the students in the Operative Dentistry clinic; ii) it includes the Endodontic and Paediatric
Dentistry component as these two courses are taught by the lecturers in the Operative Dentistry department, and iii)
it is develop to encourage the students to practice variety of treatment procedure during the Operative Dentistry
clinical session and at the same time acknowledged their time and effort in the clinic by giving them marks which
contribute towards their continuous assessment marks. The codes were developed by using the initial “B” at the
beginning of each code which signify the Operative Dentistry course code, the first numeral indicates the type of
restorative materials used, the second numeral indicates the number of surfaces or treatment involves and the last
numeral, when present, indicates the specific treatment under the same category of surfaces. The points were given
based on the level of difficulty and complexity of each treatment. The more difficult and complex the treatment, the
more points will be awarded. For example, for a Class II amalgam restoration (involves 3 surfaces of the tooth) the
designated code is B13 and it is awarded 4 points as compared to a Class I amalgam restoration (involves only 1
surface) with treatment code B111; which is awarded only 2 marks. The treatment planning procedure (B45) is
awarded 4 marks because it requires more than one appointment to complete and the students must be meticulous
and should perform several diagnostic tests to enable them to make  a diagnosis and propose a treatment plan for the
particular patient.  
The system was then implemented in the new curriculum and its effectiveness was assessed with the 3rd and 4th
year dental students’ session 2009/2010. All of the 3rd and 4th year dental students were given a copy of the new
treatment assessment criteria consisting of the treatment types, its designated code and their allotted points at the
start of their school session (Table 1). A briefing was given to each 3rd and 4th year students prior to the
commencement of their clinical session to explain about the treatment assessment criteria and how to use it in the
clinic to record their treatment. The 3rd year dental students were expected to accumulate a minimum of 50 points at
the end of the year whilst for the 4th year were expected to accumulate a minimum of 200 points. The points were
cumulative from the 3rd year. Two separate meeting sessions was arranged for the 3rd and 4th year dental students at
the end of the respective year. The objective of the session was twofold, they were: i) to gather students’ opinion
regarding the new clinical assessment system which was introduced in year 2005; and ii) to determine the problems
associated with this system. The information gathering session was done with the ultimate aim of improving the new
method of clinical assessment (point based system) and improving clinical assessment form itself. The students were
divided into groups of 5 and were asked to discuss and write down their opinion on the Operative Dentistry Course
including the new clinical assessment method. The students were then asked to share their view with the class to
enable the lecturers to verify their concerns.  
3. Results 
In general, more than 60% of the students were satisfied with the new systems. They regarded the point based
system as being fairer compared to the old system in which they were expected to fulfil a particular number of
restorations. In their opinion, one of the major advantages of the point based system was that they felt that their
clinical time was not wasted as almost all of the procedures performed was acknowledged and would contribute to
total points collected for the year. During the feedback session, students also voiced out what they felt were the
pitfalls of the point based system. This could be divided into two major categories, namely problems with the point
system and administrative problems.  
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3.1. The point system 
In relation to the point system, students expressed their concern regarding the discrepancy of the point given and 
the complexity of the treatment provided. This was particular to a specific type of treatment known as Class 1 
restoration, which involved treatment of the occlusal (biting) surface of posterior teeth. In this treatment, the sizes of 
the cavity could range from very small (involving the pits of the fissures) or to large (i.e. involving the entire 
occlusal surface). The students therefore felt that there should be an indication of the size and complexity of the 
treatment in the point based system, whereby restoration involving the entire occlusal surface should be awarded 
more points compared to restorations involving pits. At present, only 1 point was given for this type of restoration. 
In addition, students also recommended that certain procedures such as rubber dam placement be given points; as 
this procedure which is necessary for the preparation of the site prior to providing the restoration would take up 
quite a portion of their clinical time. They felt that by giving points for this procedure, students would be not be 
disheartened while performing it and thus encourage them to place rubber dam prior to restoring the teeth. Another 
important factor which was pointed out by the students was that they felt that the 200 points that they have to collect 
by the end of year 4 was too high and not achievable. It was explained to the students that 200 points was set as a 
target in order to push them manage their patients and clinical time efficiently and thus aim to fulfil the points given. 
Nevertheless, it was informed to the students that the actual maximum point for the academic year will be based on 
the class average rather than this arbitrary number.  
3.2. The administrative problems 
Some of the administrative problems which the students pointed out were: discrepancy between their calculation 
and the nurses’ calculation of the points that they have collected at the end of the academic year. They also alleged 
that the nurses sometimes misplaced the department’s copy of the student evaluation form and thus having to rely on 
the students’ copy when checking the points collected. This was later confirmed when an audit was carried out to 
assess the effectiveness of the administration process whereby almost 50% of the marks have to be recalculated due 
to technical and clerical errors (70% for year 3 and 48% for year 4). Other problem identified were, students’ failure 
to submit the evaluation forms in timely manner which would influence (reduce) the total number of points collected 
for the student.  
4. Discussion 
4.1 Improvement of Clinical Assessment Procedure 
Based on the feedback, a few changes were done to the new clinical assessment method. Firstly, the rubber dam 
placement was included in the list of procedures which were given points. In addition, a separate restoration 
category was added, namely pit restoration which was awarded less point then the Class I restoration.  
To overcome the problems of discrepancy in calculating the total accumulated points, the students were 
instructed to fill in their own clinical requirement forms and to submit the forms at the end of the semester together 
with the yellow copies of their clinical evaluation forms to the department.  The dental surgery assistant will then 
counter check the information provided and to submit the finalised result to the course coordinator. This method is 
to reduce the number of errors during calculation and also to get the students to be involved and take responsibility 
in their course assessment. In addition it will also solve the problem of alleged misplaced forms by the nurses and 
reduced number of points because of delay in handing in the forms to the department. 
5.Conclusion  
In conclusion, the changes to the clinical assessment method and the implementation of the point based system 
are regarded positively by the students as more than 60% of the students were satisfied with the new system. 
However, the department will review this assessment method continuously in order to further improve it and to be 
appropriate with the students’ needs. At present, steps have been taken to incorporate the clinical assessment in the 
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dental patient’s management system which can be accessed online. This will reduced the reliance on our dental
nurses for administrative purposes. Additionally, the students would be able to check the up-to-date number of
points they have accumulated which can help them in planning and managing their clinical sessions throughout the
year. 
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